Ubiquinone biosynthesis in Saccharomyces cerevisiae: the molecular organization of O-methylase Coq3p depends on Abc1p/Coq8p.
Coenzyme Q is a redox-active lipid that functions as an electron carrier in the mitochondrial respiratory chain. Q-biosynthesis in Saccharomyces cerevisiae requires at least nine proteins (Coq1p-Coq9p). The molecular function of Coq8p is still unknown; however, lack of Q and the concomitant accumulation of the intermediate 3-hexaprenyl-4-hydroxybenzoic acid in the absence of Coq8p suggest an essential role in Q-biosynthesis. Localization studies identify Coq8p as a soluble mitochondrial protein, with characteristics of a protein of the matrix or associated with the inner mitochondrial membrane. Coq8p forms homomeric structure(s) as revealed by two-hybrid analysis and tandem affinity purification. Two-dimensional (2D)-Blue Native/sodium dodecyl sulfate polyacrylamide gel electrophoresis analysis suggests that Coq8p - together with Coq2p and Coq10p - is predominantly associated with a complex of about 500 kDa, whereas Coq3p, Coq5p and Coq9p are mainly organized in a 1.3 MDa Q-biosynthesis complex that is not associated with the complex III and IV supracomplexes of the respiratory chain. Loss of Coq8p is accompanied by destabilization of Coq3p, but not of Coq9p from the 1.3 MDa Q-biosynthesis complex. This effect cannot be reversed by Q(6) supplementation. The detection of Coq3p isoforms by 2D-isoelectric focusing is in line with the proposed function of Coq8p as a kinase, with Coq3p as a target.